Increasing market dynamics requires the involvement of an increasing number of partners, including suppliers, customers and competitors located near the company and in its further surroundings. The interaction between participants in such networks leads to the exchange of knowledge and information, and this process takes on unique forms specific to the participants and the environment in which they occur. The study aims to determine the influence of distance and type of relationships with a competitor, supplier, and customer on the type of innovative activity in medium-high technology companies in Poland. The work assumes that close contacts with a competitor, supplier, and customer operating within a short distance support innovative activities. Domestic and foreign suppliers, customers and competitors are favored to undertake innovative activities, and the most positive influence on the stimulation of innovative activity is the cooperation with suppliers and foreign customers.
INTRODUCTION
Industrial activity is becoming an increasingly integrated network process involving national or international supply networks. The enormous variety of knowledge and information exchanged between entities that are part of such systems makes this process takes on various forms specific to the participants and the environment in which it takes place [Edquist et al. 2001] . Innovation in such a context is perceived as a result of the interaction between the company and other market participants as well as the process of acquiring knowledge [Malerba 2002 ]. The essence of the network's operation are the relationships between its entities belonging to three groups: enterprises, science, and state administration. As a result of mutual interaction in the process of knowledge and information exchange, participants create various relationships that shape the pace and direction of knowledge flow [Storper 1995 ]. This phenomenon is particularly important in the medium-and high-technology sectors [Dzikowski 2015] . Connections can take the form of vertical or horizontal interactions. Taking into account the fact that the communications are unpredictable and require direct contact, the process of creating the network focuses on the close relationships between the involved partners [Świadek et al. 2016] . Moreover, the very process of setting them up is the most important, as it contributes to the creation of close relations of understanding and deepening of joint work [Wang et al. 2014] . However, the learning process is not always facilitated by spatial proximity, which affects the intensification of collaboration between companies and other institutions. The critical role plays the existing knowledge base unique for a type of industry [Malerba 2005] . From this perspective innovation is defined as the implementation of a new or significantly improved product (product or service) or process, a new marketing method or a new organizational method in business practice, workplace organization or relations with the environment. Technical innovations concern changes in technology and technology and includes product, process, and organizational innovations [OECD 2005] . The study aims to determine the influence of distance and type of relationships with a competitor, supplier, and customer on the type of innovative activity in medium-high technology companies in Poland. The work assumes that close contacts with a competitor, supplier, and customer operating within a short distance (locally or in the region) support various innovation activities. The starting point of the work is the theoretical introduction including the relational and spatial conditions of industrial enterprises in supply networks. Then, the methodology of the study is discussed. The practical part includes logit models and incentives and impediments both investment and implementation of innovation. Finally, the summary contains conclusions, limitations and further possibilities.
LITERATURE REVIEW
Networks are structures defined by specific conditions that mean cooperation, coordination, communication, and sometimes a community of goals [Czakon 2012] . Linkages created by network actors affect both the relationships and the space in which individual network nodes operate [Dzikowski 2015] . Boschma [2005] argues that the importance of geographical proximity cannot be assessed in isolation, but should always be examined concerning other dimensions of proximity including cognitive, organizational, social, institutional and geographical proximity. Short distances allow employees to meet more frequently, which increases the likelihood of establishing closer relationships and the chance for faster informal cooperation, which will turn into formal cooperation of the organizations they represent [Bell 2005 , Gilbert et al. 2008 . These factors are necessary to develop the appropriate level of confidence that is required for the exchange of knowledge [McCann and Folta 2011, Dyba 2016] . The described process of developing mutual trust, due to the rapidly progressing internationalization, went beyond the national framework [Binz and Truffer 2017] . Hence, the importance of having personal contacts for establishing innovative cooperation decreases [Freel 2003 ]. Direct interactions can be helpful in crucial moments of the innovation process, but in the remaining time communication based on electronic means of communication such as e-mail, communicator or telephone is sufficient [Gallaud and Torre 2005] . As a supply network, we will understand a relatively permanent grouping of independent, specialized companies that participate in a market-based cooperation system, with at least three organizations oriented towards the implementation of convergent goals [Czakon 2012] . A network defined in this way may take on various forms, sizes and organizational character, determined by the degree of complexity and quality of connections. Cassiman and Veugelers [2006] show that a firm's internal innovation activities including internal R&D and external knowledge acquisition are complementary and impact on their innovative collaborations with external partners. Many potential innovation partners can be distinguished and different types of innovations can result from these partnerships. The network with actors caring out innovation activities is called the innovation network. The events of the innovation network include creation, exchange, transformation, absorption and exploitation of resources in connection with broadly understand formal and informal relations [Ahuja 2000] . A characteristic feature of the innovation network are relationships [Etzkowitz and Leydesdorff 2000] . In the era of global economy, spatial proximity does not always contribute to the intensification of cooperation between partners [Leischnig et al. 2014 ], but may under certain conditions support the transfer of hidden knowledge [Wal and Boschma 2011] . The keys are a place occupied by the enterprise in the network [Bell 2005] , the type of industry to which the enterprise belongs, the network structure it co-creates and the type of shared information is of great importance [Zaheer and Bell 2005] . Innovative activities involve expenditure on: research and development; intangible technologies; purchase of advanced machinery, equipment, hardware or software, as well as land and buildings (including improvements and repairs); staff training and marketing of new and improved products; other activities including design . Supply networks and innovation activity in medium-high technology manufacturing industries in Poland. Acta Sci. Pol. Oeconomia 17 (1) work, planning and testing of new products and services, production processes and delivery methods [Janasz and Kozioł-Nadolna 2011] . This paper focuses on supply networks, and the role proximity and relationships of competitors, suppliers, and customers have on shaping innovation activities.
MATERIAL AND METHODS
The scope of the research relates to innovation activity in medium-high technology (MHT) industry. It concerns both product and process innovations new only to the firm. The survey was based on a questionnaire sent by email and then a telephone interview was conducted with the owner or manager of the given company. All data were gathered between 2008 and 2013. Explained variables include R&D expenditure, investments in new fixed assets including buildings and land, machinery and technical equipment and computer software, implementations of new or improved products or technological processes, including production methods, nonproduction systems, and support systems. In turn, explanatory variables consist of distance from a competitor, supplier and customer-defined from the local, regional, domestic and foreign perspective and a relationship with a competitor, supplier and customer including no contacts, cooperation, good neighborly relations and hostility. In this study, the model of logistic regression was estimated to assess whether and at which level each of the independent variables contributes to each kind of innovation activity [Lemeshow and Sturdivant 2013, Stanisz 2016] . The multinomial logit model estimates the effects of explanatory variables on a dependent variable with unordered response categories [Aldrich and Nelson 1984 , Liao 1994 , Stanisz 2016 . The significance of the independent variable coefficients was tested by using the Wald test, and it was considered a valid coefficient for the model when the level of statistical significance was P < 0.1. The calculations were performed in Statistica software.
RESULTS
The collection contains 981 enterprises operating in Poland, including 252 micro (25.69%), 350 small (35.68%), 275 medium (28.03%) and 104 large (10.6%) entities. Due to the nature of ownership, domestic enterprises dominate 313 (80.63%), foreign enterprises represent 110 companies (11.21%), and mixed capital is represented by 80 enterprises (8.15%). Table 1 shows the structure of firms due to the manufacturing sector.
The most firms invest in new fixed assets (78.6%) and implement new technology processes (76.5%). In contrast, both investments in buildings and land (29.6%) and implementations of new support systems (29.3%) are held the least. Table 2 includes research and development expenditure (R&D) model. A domestic competitor and cooperation with suppliers increase odds of taking R&D expenditure respectively 1.28 times and 1.35 times. In contrast, both local and Table 3 includes investment in new fixed assets (INFA) model. Hostility to competitors supports the probability of investment in new fixed assets the most.
Furthermore, firms with good neighborly relationships with competitors and customers and cooperating with foreign customers have about 1.5 times higher odds to invest in new fixed assets. In contrast firms with local and regional suppliers and maintaining basic relationships with suppliers have about a half fewer odds to take this kind of investment. The negative impact of local and regional suppliers and competitors shows the importance of trust and ability to establish good relations on the level of investment in new fixed assets. However, the most important factor is demand, which is insufficient for local and regional customers, and becomes a stimulus when clients are overseas. Table 4 includes investment in buildings and land (IBL) model. Firms having domestic competitors and cooperating with customers including foreign customers have nearly 1.5 times higher odds to invest in buildings and land. On the contrary, firms with no contacts with competitors and retaining basic relationships with suppliers and competitors have about 0.60 times fewer odds to take this kind of investment. Direct and good contact with customers helps to adjust the level of investments in buildings and land to the current requirements and future needs of customers. From the investors' perspective, the existence of strong national competition is conducive to making investments and may stimulate searching for customers abroad. Table 5 includes investment in machinery and technical equipment (IMTE) model. Firms cooperating with foreign customers have 1.73 times higher odds to invest in machinery and technical equipment. On the other hand, firms cooperating mainly with regional suppliers and supporting mainly local customers have about 0.7 fewer odds to invest. Furthermore, firms retaining basic relationships with suppliers have 0.59 fewer odds to invest as well. The reason for this may concern both higher requirements of foreign customers and higher profitability of cooperation with foreign customers. In contrast, the insufficient level of technological advancement of both local and regional technology suppliers is the reason why technology transfer from those partners is not supported. Table 6 includes investment in computer software (ICS) model. Firms cooperating with both domestic and foreign customers have about 1.6-1.82 times higher odds to invest in computer software. In contrast, firms having no contacts with both competitors and customers and cooperating mainly with local suppliers have about 0.55-0.73 fewer odds to invest in computer software. Investments in computer software are made to reduce the costs of cooperation, carry out complex tasks or improve business communication, and most often these tasks are carried out when the customers are domestic or foreign entities. Table 7 includes launching new products (LNP) model. Firms cooperating with suppliers have 1.7 times higher odds to implement new products. In con- The easiest way to obtain technology is direct contact and cooperation with suppliers. Table 8 includes new technology processes (NTP) model. Firms cooperating with suppliers and cooperating mainly with foreign customers have about 1.57-1.74 times higher odds to introduce new technology processes than firms having no contacts with competitors and cooperating mainly with local suppliers that have about 0.51-0.65 fewer odds to implement new technology processes. International competition imposes the use of more and more modern technological processes to meet the customer's requirements, and the cheapest way to achieve this goal is to acquire technology as part of cooperation with suppliers possessing the latest technological solutions. Table 9 includes new production methods (INPM) model. Firms cooperating with suppliers and selling mainly abroad have about 1.58-1.8 times higher odds to implement new production methods. Table 10 includes non production systems (INPS) model. Firms cooperating with suppliers and selling mainly abroad have about 1.35-1.65 times higher odds to implement non production systems, but firms with no contacts with customers have 0.54 times fewer odds. Table 11 includes new support systems (INSS) model. Firms cooperating with customers, selling mainly abroad and retaining good neighborly relationships with suppliers have about 1.34-1.71 times higher odds to implement new support systems. In contrast, firms having no contacts with both competitors, cooperating mainly with local suppliers and regional customers and maintaining good neighborly relationships with competitors have about 0.48-0.69 fewer odds to implement new support systems. Cooperation with foreign customers forces support systems to meet new requirements and needs, which increases the quality and standard of service. Nevertheless, the lower requirements and needs of local customers mean that local suppliers are not as competitive as they could. Tables 12 and 13 include all identified incentives and impediments grouped by innovation activity. Table 12 includes incentives for R&D expenditure, investment and implementation of innovation. The financial attractiveness of customers from developed countries makes it profitable for companies from developing countries to take risks of innovative activities more than for local and regional customers. Hence, the demand generated by foreign customers is the most important incentive. However, conducting innovative activities for demanding customers requires higher technological advancement, which in turn is not only an expensive, but also a long-term and risky task. The surveyed firms increase their techno- Source: Own study. Table 12 .
Source: Own study.
logical level in cooperation with technologically advanced suppliers. Nevertheless, Table 13 consists of impediments to R&D expenditure, investment, and implementation of innovation. The lack of contacts with competitors, customers, and suppliers preclude firms the most. Moreover, local suppliers and customers prevent firms from innovating. Firms, that are unable to keep pace with changes taking place in the world, have become distrustful and reluctant to introduce new products and technological processes. For many years, most of these companies have been cooperating with the same suppliers and customers that do not set too high requirements. However, in the long run, these entities are doomed to failure.
CONCLUSIONS
The study shows the influence of distance and type of relationships with a competitor, supplier, and customer on the type of innovative activity in medium--high technology companies in Poland. The most firms cooperate with customers and suppliers, invest in new fixed assets including machinery and technical equipment and computer software and implement new technology processes including launching new products. The work shows that cooperation with both foreign customers and suppliers support various innovation activities the best. Moreover, models do not show the impact of firm size and foreign capital on innovation activity. However, it may be a subject of further research ]. Nevertheless, local suppliers and customers prevent firms from innovating. The impact is diversified regarding strength and kind of innovation activity. In general, suppliers seem to be more influential than customers. Furthermore, the influence increases as the distance increases. The assumption that the presence of local competition lowers innovative activity has not been confirmed, but both for local customers and suppliers this phenomenon is true. The study has numerous limitations as it does not allow to distinguish between geographical, social, organizational, institutional and cognitive proximity [Boschma 2005 ]. Therefore, geographical proximity cannot be an independent and direct explanation of the studied phenomena as it can be explained by other factors not included in the study, such as the existence of a technological and demand gap. The study shows that the most important factor of stimulating innovative activity is the demand generated by foreign or domestic customers. The further research can include networks characteristics or factors concerning organizational, institutional and cognitive proximity.
